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(1) Japanese Patent Application Laid-Open No. 10-65153 (1998) 

"Semiconductor Device and Method of Manufacturing the Same" 

The following is an extract relevant to relevant to the present invention: 

5 

It is an object of this invention to provide a semiconductor device which 
includes an isolation film formed by a shallow trench isolation process, and provides 
for reduction in a leakage current in a portion around a source-drain junction, and to 
provide a method of manufacturing such semiconductor device. 

10 To attain the foregoing object, a semiconductor device includes: a 

semiconductor substrate 10; an isolation film 12 embedded in the semiconductor 
substrate 10; an MIS transistor formed in an active region of the semiconductor 
substrate 10, which is defined by the isolation film 12; and a heavily doped impurity 
layer 24 of the same conductivity type as a channel region of the MIS transistor, 

15 which is shallower than a source-drain junction of the MIS transistor and is doped 
more heavily than the channel region. 
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10-65153 



[ttMF»*<D«5ll] 

»r^nfeMisb7>^^i:, 

^©V-*/!^* B5I2MISh-7 
>***©^*;i/SR^kl^-#SST-;fc>K buIBt^ 

[11*82] *HWMI»D2M1BI^ %tt¥i>&t% 

tztb(om&ffi$.* wfct & t&j&sKxg t , 

BU BJIBi(lrtS:a«>ii**xfe*^«Kft»ja-r** 

«rE«JBiaxsoa, iiibsmi s h7>^^xs 

<> ssibmi s h^^yT.tKD^^jvwAtm— 
[§s#iii 3 3 B*st 2 ism0*wmw<Dmm£&K 

m^*kl/TliWW«MHIt*»?>i r U 30 
T glfa^iW^I ft I* - 7*- * d i: ft W« S *«f**fi 

©swg^is. 

[B*JH 4 ] B*JS 3 BttcD*«{tttt®Wtt*ttK: 
x y > ^ bt buIB^* * ICSS J: 5 * 5 x * 

40 

[81*8 5 ] ft*91 2 §3«©¥^#«B©Slit£i£fc: 
*3V>=5-< 



*Jgt£^** k bTBK*»{MH8*x U 
^©OiSig^^o 50 



[H*a6] i»*ii3^s5ov^rn^{ci3S8cDifi^ 

[151*87] »*JH3 752 5o'v^rn*»tlB*©** 
«*B©«iS*i&K:*»^T, 

J&DfcBCBJSU ASt#rRl©#§&aig&[E]©aAfc<k 

f*&s©»nt2pfc. 

[^©SMafcaftfiS] 
[0 0 0 1] 

[0 0 0 2] 

[«*©&«&] i£^©^frSB©»iiia«©jt^K<t 

nJ:-5kbTV>5, £££0. 2 5^D>WTO 

c©J:3fe»a*©*»««*B*-*-3fc»fcWU B 

[0 0 0 3] ft** »K bTttS^xg 
©1S{S£^i)>£L0C0 S (LOCal Oxidation of Silico 
n) iS*«|£<ja^&*VtSfc. b*»U LOCOSS 

fcv^HBiM&iK B*ftSS»bt-adA7?tt»*b< 

SSx^si^i: bt, a«£ffloT7fJ/ifcbfcBfc:«&BB 
&3E#-f SS'+n — *Vt 43 LO 

*>fc<* *fc, ff» ft&MM k»itCK;«-e.SS©T-> 
[0 0 0 4] JK*JM»«fcl/CS'+n-bl/>*iSft 

Bv*fc«*©*»iMiB*, metffl^TitWH-i-ft. b 

6 (a) ttttfcC^iMUBBOWaS^I-VaiBU 06 
(b) (a) H©A-A' SOHCMIBI, S6 

u 3 >s« i o ± c tt S" * d - h v > «t ti ©fig b 

fcS&^BJSIl 2tfM?nt*!), B74MIK1 2fc 
«fcoT*S£$S*£l 4*sH^?tlTV>?). B^^l 4± 

$^^TV^2,o y-bBBl 8©BHIiy©B?«*l 4t 
it, V-*i£«fcJ12 0, KU-f >MtiC®2 2tfJS4bT 
B&2nx^%o C9tt> 4tMOS h7 
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[0 0 0 5] ->*n — l-U>3 : -i££W>fc^ : ?#gif 
E6 (b) C^-r<tottS14^l 4©jlHfc^S15 

2 6##£-ra. ^sp2 6t-«u m±<Dy-vmmi 8 

2 8,tt)*)^g52 6©*tfai<*5. Z.<Dtztb. ^SP2 
6K:fcttS^WmEi> J 5 i -\'*;i''t l ffeSB2 8 £ 
»5, bTMO S ^>^**GDBg<l®E 

£g&2 6 ^43»tSc:o«J;d^@#«j 

[0 0 0 6] *i-C-, *>*n— hlyl/^Sc&ffl^&SS^ 
fl«ft«V^»£\ BISSAU 1 4d9B»Cg!-rs««0 

>>un>s«i ok, msk*'r*)\'ith%k*m±-tz>tztb 
■r tc «fc 5 mm. z nt ^ fe . 

[0 0 0 7] U ^ 1 0±£, S" U n >S 

•fbK30, ^'J3>WsH3 2£J!^LTfiKB|-f 3. * 
V*T% rS4£M*$ 1 4 i:5&5«S^fc©^^U 3 >B{bffll3 
0 s > U a >K<bJK 3 2SatAoC> J'Ua VBflsK 

3 OSV^'Ja^fbMS 2£^*-->^1-So 
[00 0 8] 'J a >&<bflg 3 2 fiV> 'J =» > 

g<bB£3 OSv^^hUT^'J a>»*si 04S^tt^ 

z <D'&, > 'J a >H<bK 3 2 &tf ^ y a > BflsJK 3 0 £ 
v^iibt'f ^VSASffW ^13 4®(*iMK:^$ie^i 
J12 4*^fig-r5 (El 7 (a) ) o &V>T% ^BBtC^'J 
3>ttft«3 6*KI«U *3 4rtCS''j3>BMbJR3 
6£iItoiMf (1217 (b) ) o 
[0 0.0 9]I^T, >>y :3>®-fbJ&3 6©3lH£ETB 
U iff 3 4F*)CS»&£ftfcS' , J:3>8HbJJfl3 6 <fc!)& 
•S&^fl-gBBU 2*'ilH*"f * (S7 (c) ) i «Ht\ 

1 4 {CMOS h-7>^**&ff2J5£t-3 (07 (d) ) . 

[-0-0-1-0-] 

[^As^bi^fcfSP®] bfrbfc**^ ±I3t£ 

*®jMH*&B-?tiu 06(c) t^t* i-st^^a 

2 4B«3 4©Wg±ffl£ffM$ftT0 3tf, ^*MWB 
2 4 it -i > l£X £«£ o T JIMI" S tz tb^nVum 2 4 ft 

v-;*/h*w >&^©/i2&T-y-*siifc#itJjo-r3 

[0 0 1 1] #IBn3© §Wtt, S'-vd— hU>*-Ssfc£ 50 



30 



40 



-*/hW >S-&CDJlsa5t*5ltsy-i7«85^«l^ 

a ^^as -a 3 1 1 <& s . 

[0 0 12] 

mmzM&:-rz>tztt>(D&m ±msmt, *s<*«tK 

Stt^KJfcfifc^ftfcMI S Y9>t?X0& HuIBrStt 
^©Jll^SCKffM^n, mi§3M I Sh7>^^©V 
-V>'H>^J;t)i<, IMBMIS h5>5>** 
©^+^;i/«^i:^l-zSSMT-fe»)> I5K*-+*;MW* 

c is it a y - z mm * <& M1- * c t ^-c- $ s . 

[0 0 13] ±iag«tt, *«WMMS©±aHB 

(CMIS h^>i*;**£JBfi£-$-.5MIS b^>^X^JB 
5Rxigi:$r*t-2>^^E©SSjg^iSti3V^T, huI3 

at»j«xs©«, h583mi s h9>t>x*m&xm<Dm 

^*<i:%)HuI3MI S h7>^^©V- ^./Klx 
-f >SS-&^J5g?n5««©Bul3»©fflia, ;&Wtui3i£ 

^©JUSSSt:, miI3V-^/h*^-Y>g!^«t t)«<. til 
IBM I S h5>^^^©^^^;V^i:|5]-«mST-fe 
5, Stii3^V^;u^«c«fc?3^©Jg©^$ifi^)«*^fiK1-S 

k. *5 it s y - ^ mm* <s«-r s c t t s . 

[0 0 14] ±K©***tt*B©««*ttfc: ! fc^ 

-©^efTV^T^I3^^JRaViJ5l3SR^KK*^^- 
i:b-CBuf3 ; f»6%)*K-7-ri)Ci:* s a*bV>o d©«fc 

eicur#^«^B%si3i-rn«, v-*/kw>& 

^i!)S<> MI S h7>^^^©5=-^^;i/^i:ID- 

[0 0 15] ±i3©^i*«B©S8ii^^t43^ 
@ 4 x «v f- > ^ b X wi 13 "7 ^ 9 J8I© B B «fc *) '& ifi $ 3 
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5 

#g«±fcff^bfev**M&v**fcbTiiu§B*^# ' 
?#®J&fi£j£xS©mJ£fTV\ iufBv^ffil&Vmiia-y- 

y-*/FW MISh7>^ 
5 iSSS© ^F«»Ji *»JW 3 C £: # "C * 5 . 

[0016] ±ia©iimwwBEB©«JS*isc*sv^ 
&, ±B©4 t #<fc^s©${jg;>3i*£*5V'>T, «ji3 5 fw« 

B6U AltJ&iacJI&iBBcBaaAfcJ^TmiM 5 

gBKgg, ao3ejebT^M»JiftJBjai-*ii4:* , "e* 
s. 

[0 0 17] 

[fHH©*«S<0^ffl] *JB9i©»l§«BI!MifcJ;**« 
fl«;ftlF*©^#iSfc^V>TlH171£IS3*^T 30 

^^FBELRtflP&HJrBEU H 2 Stfia 3 B:*^EJKJ® 

[0 0 18] *SOWBfflH:J:**«8(*««©«l 
aftBllftfflV^TttWf*. EH (a) (i*H5£JKJSt 
i*i|ijg(*^gO«jitfe^1-3pBEI, Ell (b) & 
(a) IOA-A' tfOttfeffBBU 01 (c) t* 
(a) H<0B-B''aJO|R*ftlHiaT*S. ^'J3>*' 

^MUll 2*s^B£^ixT435, JtiHMftKl 2lc«t^T 40 
SttflMl 4**IBj£;SixTV*4. ACTUM 1 4±fctt, 
— * tT^y— b -MH-B *fl&J3t*iVt 

*i£»JS2 0, HW >ft«Wf2 2#M:fcbTj&fiK£ft 
tv^«. iSttHWl 4»«©i'U3>»Rl 0©«BC 
tt, ' JKR^-y *A*»*B±1 i »T«*Ji 2 4 
*VCV>*. d-pbT, Sttttttl 4tM0Sh?>^ 

[0 0 19] :iT% *SOBBJBC J: 
V-*/HW>*WC*B"**»MMi2 4#, 50 
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J6»Jg20, KU-f >1MWB2 2rtfc4MSbT^*Cfc 
£#3£#fcS. **MMB2 4*V-*ittWB2(K KU 
•< >«RM 2 2 rtfcjgjfrrt - i: K «t t) ^ M^JI 2 4 tt 

7MU 2 4 *»fifcf *l»Ceji^B4J»3e*nT 6 - 

<Di£ih!x.toK.*.&*)-*nm<DPii!a&m±i-zzk.ifi-c 

§-5o bT N 3B»*-+*;i/#JRfcWjLoo, 
mSit£<Bii£-f 5 i: #T- § 5 . 
[0 0 201&C, ;Mt^SC£«*«ft«B<Z>K& 
#«£0 2&VI23$:fflV>Ti&B,8t-S. >>'J3> 
&K1 0±fc, BUPiftl 0 0 nm©«>U3>SftiK3 0 
IKJSflJ 1 0 0nmO->'Jn>g<bI3 2hSCVD 
«fc:J:»>*«bTj&K1-a. ffittftttfc&sill 

*± tcD*«> y ^ >awbjR 3 o a t^> «j => >MflsK 3 2 
*g&-r «t o > y =1 >s<bK 3 0 & vi/ y a vmsm 

3 2*/t*— =>4rr* (H2 (a) ) . 
[0 0 2 1] JftV^Tx S/VaVKflsMS 2»WS/>J3> 
B<bJBE3 0 UTS' 'J 3 >fi*fi 1 0 

y*>*U 4 0 0nm©&3 4*Wtf$.1rZ> (M 

2 (b) ) o £©«, KJWfil6 0 0nm©^U3>iMb 
I3 6^CVDffiiC«t!)ii»U »3 4rtC«>'j3>i 
<bgg3 6£*«>jitr (H2 (c) ) . 

[0022] #^t% ->y:J>g<bBI3 4£:X^y^- 
£:bTfflV\ CMP (Chemical Mechanical Polishin 

g : fc^mmsL&imm) «c j; 9 ^ u n >B4bit 3 2 , 

3 6*5Jf^t-5. cnti!), ^BttJPti^b^tts »3 
4rtCttS/'j3>»bK3 6 J:0«:«|R^MUI1 2*^ 
a»3i*^fettSli:*2> (El 3 (a) ) . tfh^X, 

?^|SIIK1 2©*B&*tj5 Oanxsf^U ->'Jn 
>BflJj»3 0©^Bi»3^3l$#S. 
[0 0 2 3] C©^, -f^VttAtttiO, m<t««i 
4 ©^gp 2 6 fc CD»5pMD>**A bt^iHe^JS 2 4« 
JE3W-* (H3 (b) ) . S/U3>ftfl3K3 0*'rx*2: 
bT'f#>ttA*ff^di:CJ:9N S/y3>BftJB3 0 

btcdst y => 1 o ta-f tfvtt&ASix&v^ 

^S5 2 6iEffTitiK?^MURl 2 4^»m^©fieit^ 
3lbT*3<©T-> S/y3>»MR3 0SiI3B"i-4fc36# 

oil, £95 2 6j£ei©^?«-l8iJiMl 2^ajgbT^gf5 
—[-0 0-2 4 'W-*^tt*®l»r- ^-*>© 

©^s^ia^b, ->yn>stsi o slate u fc'f^- 

«^8iifii 2s®iabfe^^>sss^ 
a-3*9-tft»2 6 taA-rsch^x-ti.. nih? 

7 0 > iDjfi**^*- 1 5 k e V, JaEAfi 8 x 1 
0"cm'kLtaAU PIh7>^^ffli«f$ 
fi?yi«P m) A^7° , ioS^^ 
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;i/^-4 0keV, SAI8x 1 0" cm"' fcbTSA 

[0 0 2 5] &:fb\ A© mffc&^glfigl 2* 

&ii£-e£BUP«U aA1-5-f*>> iDlx*;^-, 

■fb-fas^©^ u a >s<bM3 o£S3ab&VA 
bv\„ 

[0 0 2 6] WilttWftM&ttft/lV^fcSxs/ 

AMI 4®aH5:SaJ-r-5. mttfilttl 4©Jl«ia5£ 
i±, *©Bffi«Sfc:©aWIW12 4i«&jSUrftT^S 

(03 (c) ) a i^OT, ®m©MOS h?>^fO 
®iixSi:p]«tLT> fittflW14CMOSh?>y 
(H3 (d) ) . COfg, V-*ffitSUf 
2 0»tf F W >4£t5ciS 2 2tf7M*lJI2 4 
T&Sidt, ^&6%Ji2 4, V-*i£tWS2 0, RXfY 20 
W >4ttWB2 2©-f *>ttXftftft«aE-i-4. 

[0 0 2 7] JKDidfcl/T^«'*J12 4_feJKjafi _ *C 

v-*/FW >«^»-ctt^tt 
^Jf 2 4K@a?-i>&^l>-*«^£<£?&1~S£t* s ''^ 
t.5o £©.fc-5fc, *SOHfclBfc:J:fttt* a***-*** 
SbJRftW^-J - * 3 ! 5 **** 2 4$, V— XffiffiUS 2 0 % F 
W VffiffcJI 2 2 «fc 9 t)S < «t 5 £ 5 fc»J5M-*©T* 
^•MMi 2 4 fcj&fcr i»fcl8«*ltt* s «e3:h."t « i 
©&«**»& "J — *«*fc*-*L*VHD^ t/&fc&i:tb 30 

[0 0 2 8] Jfcfc, ;MB9l©JB2JUHB]BCJ:SJN9ft 

8EB©MB#i*fc^TH4;ftWH5*«v^TiiM!i- 

«j*R*Ct±H-©W9fcf*UTKW*ttB&Xtt«l*fc 

[0 0 2 9] JS-lSEMBBfflrtJttx *;i/a&*&B5 
iti:f»M2 4*, y-7*W|2 0, FW>t£ 
»J12 2it)*>^<BfiKt-S^i:fc e t>3> V-^/FV 40 
-f >«£ffl©'J— *«**ffii*b;fc. Ml lStafiJBJBCi: 

* »»£ ttHB-1- lew*** * *- 

# % d©*Jift» &fc&©^i§;Si£tt3§ 1 WBBJBC <fc 
«i|i«fraB©H££&CttlR&*v&^. 
[0 0 3 0] *&J»BJBreBu SB rjHIJBftlC <fc S^iS 
ffStBk«««t«3fift*a"J-5*aM*««©«B*** 

kH«tl/T» -> l J3>a*10±tMl/fei''J3> 
£{bBI3 0fc^'Jn>Kibffit3 2*T7*l:LTS' l i3 50 
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>gflU OfcH^ttxy^^b, R$|D4 0 0nmO 
«3 44^J5£1-S (04 (a) ) o 
[0 0 3 1] #V%T', 8 0 nm©-> U 3 >R{bfit 

3 8*CVDiSCJ:»)lt«-r« (04 (b) ) o tftv^ 
T, ^U3>KM38Sx-^;t.^U ?834©rt 
It^h'^*-;i/4 0 4Mt?i, d©i:£, ^952 

3 0, i/U3>»fW3 2J:l>fefKja!*J:-5fc*»*- 

[0 0 3 2] i©«H. -f*>ixAtttJ:5, fSttMBl 

4 ©ASiS 2 6 C©*5F»MB;fc«A bT=F*MB» 2 4 fcjg 
Ati (1213 (b) ) . ^'Ja>Bft;«3 OXWM F 

u, ^U3>a<b«3 0BT©^y3>aBsi ofctt-f 

*>ttixA3fUkV^ Aff 2 6 $£«©■*<* H**-/b 
4 0li, S/U3>«MbJB3 0, S/U3>«fhit3 2 «t D 
fc3S<&S«fc3fcJ&fi!t3ft-C^5©-e, S/U3>BMbtt 
3 2, *U3>Hft«3 0fc»»r4C3B#&3:*/l' i !f 

gp 2 6 a£«©tf-f F -7 *—JU 4 0 fcilil bT AS? 2 6 t 

[0 0 3 3] -f2}->aA©fig, «Y:i->©Aa#&**fflfc 
©AKfcBSbeu i/0 3>«il 0*IHI«sb«i#&-f* 

jiA-ttiH, if-f K>>*-;i/4 0ftiiabfc-f*>*e 

SfcJ.o*9— CASB2 6Ki£AT3£i:#T-S5. Nffl 
^7° , iDSx^;i/^- 1 5 k e V, &Afi 8 x 1 0' 1 

cn-.'fcbtttAU pah5>^*©*«-e*ji 
«, ^j^.«p>f^>$, A*f^7° , ioa^^;i/^-4 

OkeV, ftAi 8 x 1 0" c m' ' i: UTSXthtf, 

[0 0 3 4] &^Tn flUPfD 6 0 0 nm©-> U n >®-fb 
M3 6SCVD?£(r < tt)Jt«b, »3 4rtC^'J3>i 
<bK3 6$a»a,tr (04 (d) ) . ffi^X, ->'J3> 
afl5«3 4t7b»^-kUTIBVV CMPS^ifJi' 

tt¥JS<b?iX, »3 4rtttt£fU3>BMb«l3 8»tft. 
^ K**-^4 0«t Dft«»7^MHl 2i)»a«>a*ix 
fcttUBfcft* (05 (a) ) . 

[0 0 3 5] £©&, mHMfflfcdciBBftfflV^fe^iy 
.^.^^^.^.^ ^-.>^-3->gfb)K-3-4*KJ*t7^-mtt- 
W«l 4©«®$@ai1-S. SttfR^l 4©MlSgetc 
fcfc, €©a®ffl0t©* ; FiW^e2 4^fig$tVTV'>S 

(05 (b) ) . ^fcV^T^ »f?©MOS h5>S>**© 
«3iXgi:iaJtitbT, Stt«*l 4CMOS h7>y 
***JB*-T* (0 5 (c) ) . ^©PS, V-^tefUi 
2 OMfM >ffitW12 2V^W®mZ4 

U^>ffiftJ12 2©**>ttA*f*fc«MM-*. 
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[0 0 3 6] dCD<t5CbT^F$«^lP2 4&Bl&-tZZ 

tiLLtzV-J ;V4 0SriibT^gP2 6C©^j£Sfe 

^**;^*&B6±-f S^*«$JJ1 2 4 *^fi£1-€>©T% 
^FittttJB 2 4 3l*fc|g|i*PlSa*ttS*ftT t> Z 

©&»*%& "J— ee3i5^i:it«(bT 

[0 0 3 7] ±B*Jfi*J»CRR& *"«*©"* 

J^PWC**. -r^t)*.x jWBWUu tSttfMl 4© 

*sa$2 6 icc^aa^+'^^assBS^-ra^fti® 2 

{CMOS h5>y^^*jej«-r«»&&flC»WUfe 

#«W£*oTl!Hfeb-3SR«tt» ■*©***» 
4£±£ff$fi£bfeM I S b7>i?^^Cft5i1-4t)OTf* 
t)> ±B*JH&ttCIH£3ft**©TttfcV>. 20 
[0 0 3 8] 

[jsiHoa*] w±©»&> #»rafc**ttt* *«<mi 

SR^^ffllJKC <t 5 lBj£Sftfc*#fMra©«tt1H* 
CJ&«S;h,fcMI S>7>^^t n§tt1W*©W*» 
tffJJ5g^n> MI s h5>y^oy-VHW>* 
•&j;t>$g<. mi s h^yy^^c^+^ns^fcipi— 

©JUJZHBHcfctt* 'J— *««E*lKiW*£i: 

[0039] ±§B!ttttu *mimm(D^&M 
»/r*4*^iww&j*xgi:, tstt««cMi s 

MI S b5>S?^*Jej«xSOSiit, jbft<kt»MI S 40 
-7U tStt««©JWt»iCv y-*/l*W>tt*J: 

5S<, M I S h 7 ^^^^Cft^^fc^l-ii 

[0040] *fc, *jfcjaiS"ett**f***±fc"&j3E so 
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bfcv*^m£^**i:b-t*2&&«ffi£aL.j/^>^ 
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